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(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the resistance 
of leader terminals formed in the terminal parts of a 

COG(chip-on-glass) type liquid crystal display — 

element without specific a ddition of stages. 
SOLUTION: MaterianigRrshielding films 12, electrical 
insulating films 13 and^transparent electrodes 14 are 
successively formed with prescribed patterns on one 
display surface of a transparent glass substrate 21a. 
At the time of forming the le ader terminals 26 
continuous with the transparent electrodes 14 on the 



terminal parts 22~thereof, the metallic light shielding 
films 12 are formed at prescribed patterns on the 
transparent glass substrate 21a. At this time, metallic 
films 23 for auxiliar^ electrodes^aiie previously formed 
with nearly the same patterns as the patterns of the 
l^aa^terTninar26_on tl^termi?Tal^arts"2r^h^lea^^ 
te rmirials^6 con tinuous with^eltranipare nt 
electrodesJAare^formed.on-these metallic films 23 
for the auxiliary electrodes. 
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CLAIMS 



[Claim(s)] 

[Claim l] While forming a metal shading 
film, an electric insulation film, and a 
transparent electrode one by one with a 
predetermined pattern on one screen of a 
transparent glass substrate In the 
manufacture method of the liquid crystal 
display element which stands in a row on 
the terminal area currently formed 
successively by the transparent glass 
substrate at the above-mentioned 
transparent electrode and which pulls out 
and comes to form a terminal When a 
metal shading film is formed with a 
predetermined pattern on one screen of 
the above-mentioned transparent glass 
substrate, The manufacture method of 
the liquid crystal display element 
characterized by the thing which form 
the metal membrane for auxiliary 
electrodes beforehand with the almost 
same pattern as the above-mentioned 
drawer terminal on the above-mentioned 
terminal area, and stands in a row on 
this metal membrane for auxiliary 
electrodes at the above-mentioned 
transparent electrode, and for which it 
pulls out and the terminal was formed. 
[Claim 2] The above-mentioned metal 
membrane for auxiliary electrodes is the 
manufacture method of the liquid crystal 
display element according to claim 1 
characterized by being formed of the 



same material as the above-mentioned 
metal shading film. 

[Claim 3] The manufacture method of the 
liquid crystal display element according 
to claim 1 characterized by forming 
simultaneously the metal shading film 
for shading the electronic parts from 
outdoor daylight also in the 
electronic -parts component side of the 
above-mentioned terminal area in case a 
metal shading film is formed with a 
predetermined pattern on one screen of 
the above-mentioned transparent glass 
substrate. 

[Claim 4] While the metal shading film, 
the electric insulation film, and the 
transparent electrode are formed one by 
one with the predetermined pattern on 
one screen of a transparent glass 
substrate In the liquid crystal display 
element which is equipped with the 
terminal area formed successively by the 
transparent glass substrate, and stands 
in a row on this terminal area at the 
above-mentioned transparent electrode 
and in which it pulls out and the terminal 
is formed The liquid crystal display 
element characterized by forming the 
metal membrane for auxiliary electrodes 
which becomes the lower part of the 
above-mentioned drawer terminal from 
the same material as the 
above-mentioned metal shading film with 
the almost same pattern as this drawer 
terminal. 

[Claim 5] While the metal shading film, 
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the electric insulation film, and the 
transparent electrode are formed one by 
one with the predetermined pattern on 
one screen of a transparent glass 
substrate In the liquid crystal display 
element which is equipped with the 
terminal area formed successively by the 
transparent glass substrate, and stands 
in a row on this terminal area at the 
above-mentioned transparent electrode 
and in which it pulls out and the terminal 
is formed The liquid crystal display 
element characterized by forming the 
metal shading film for shading the 
electronic parts from outdoor daylight in 
the electronic-parts component side of the 
above-mentioned terminal area. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] If it says in more detail about a 
liquid crystal display element and its 
manufacture method, this invention is 
equipped with the terminal area formed 
successively by the transparent glass 
substrate, and relates to the liquid 
crystal display element which was made 
to mount electronic parts in the terminal 
area, and its manufacture method. 
[0002] 

[Description of the Prior Art! In order to 
prevent the leakage of the light from the 
non-polar zone, the metal shading film 



(black matrix) of the shape of a grid 
which consists of a chromium metal etc. 
is formed in the transparent-electrode 
substrate used for the liquid crystal 
display element of a matrix type display. 
[0003] If this drawing (b) which are 
drawing 4 (a) the cross section of a 
transparent-electrode substrate is 
indicated to be, and its plan explains this, 
the transparent-electrode substrate 10 is 
equipped with the transparent glass 
substrate 11 as a base, first, the metal 
shading film 12 which consists of a 
chromium metal will be formed in the 
shape of a grid on one screen of this 
transparent glass substrate 11, and two 
or more display pixel fields which make 
the 1 ** the minimum display unit by this 
will be demarcated. 

[0004] Next, the electric insulation film 
13 is formed over the whole surface on 
this metal shading film 12, and the 
transparent electrode 14 which consists 
of an ITO film (mixed film of indium 
oxide and the tin oxide) is formed on this 
electric insulation film 13 after an 
appropriate time. 

[0005] If the stripe film which meets 12a 
and Y shaft orientations here in the 
stripe film in alignment with X shaft 
orientations of the grid-like metal 
shading film 12 is set to 12b, it will set to 
this transparent-electrode substrate 10 
side currently illustrated. A transparent 
electrode 14 will be formed in band-like 
in accordance with Y shaft orientations 
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for example, among stripe film 12b, and 
the transparent electrode will be formed 
in band -like in accordance with X shaft 
orientations in the transparent-electrode 
substrate side of the other party which is 
not illustrated to this among stripe film 
12a. Thus, since the metal shading film is 
formed in the position corresponding to 
the non-polar zone between each 
transparent electrode 14, the leakage of 
the light from the non-polar zone is 
prevented. 
[0006] 

[Problem(s) to be Solved by the 
Invention] by the way, also in the field of 
this kind of liquid crystal display element, 
like other electronic equipment, the 
request of a miniaturization and 
thin- shape izing is strong, and the 
adoption of the technology of a chip on 
glass (COG) which, in response, mounts 
the IC for a drive etc. in the liquid crystal 
display device itself, and attains 
unit-ization is prospering 
[0007] That is, in COG, a transparent 
glass substrate is opened even in addition 
to the original screen, and the portion is 
made into a terminal area, and while 
standing in a row and pulling out to this 
terminal area at a transparent electrode 
and forming a terminal (ITO terminal), it 
is made to carry out the direct surface 
mount of the parts, such as IC for a liquid 
crystal drive, on the drawer terminal. 
[0008] However, since [ that it is the same 
with a transparent electrode ] the 



thickness of an ITO terminal is extremely 
thin, its voltage drop in the portion is 
large, and it has a possibility that display 
grace may fall. But although what is 
necessary is just to attach the auxiliary 
electrode for the reduction in resistance 
which is sufficient for forming it into low 
resistance for an ITO terminal in order to 
prevent this, it is not desirable on a 
manufacturing cost to add a process only 
for the reason. 

[0009] It was made in order that this 
invention might solve such a problem, 
and the main purpose is in offering the 
manufacture method of the COG type 
liquid crystal display element which 
enabled it to form the drawer terminal of 
a terminal area into low resistance, 
without adding a process especially. 
Moreover,, it pulls out, and has a terminal 
and other purposes of this invention are 
in the thing which was formed into low 
resistance and which offer the good COG 
type liquid crystal display element of 
display grace. 
[0010] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, it 
sets to invention according to claim 1. 
While forming a metal shading film, an 
electric insulation film, and a 
transparent electrode one by one with a 
predetermined pattern on one screen of a 
transparent glass substrate In the 
manufacture method of the liquid crystal 
display element which stands in a row on 
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the terminal area currently formed 
successively by the transparent glass 
substrate at the above-mentioned 
transparent electrode and which pulls out 
and comes to form a terminal When a 
metal shading film is formed with a 
predetermined pattern on one screen of 
the above-mentioned transparent glass 
substrate, The metal membrane for 
auxiliary electrodes is beforehand formed 
with the almost same pattern as the 
above-mentioned drawer terminal on the 
above-mentioned terminal area, and it is 
characterized by the thing which stand in 
a row on this metal membrane for 
auxiliary electrodes at the 
above-mentioned transparent electrode 
and for which it pulls out and the 
terminal was formed. 
[0011] In this case, as for the 
above-mentioned metal membrane for 
auxiliary electrodes, it is desirable to be 
formed of the same material as the 
above-mentioned metal shading film, and 
a drawer terminal can be formed into low 
resistance, without adding a new process 
especially according to this as indicated 
by the claim 2. 

[0012] Moreover, in invention of a claim 3, 
in case a metal shading film is formed 
with a predetermined pattern on one 
screen of the above-mentioned 
transparent glass substrate, it is 
characterized by forming simultaneously 
the metal shading film for shading the 
electronic parts from outdoor daylight 



also in the electronic-parts component 
side of the above-mentioned terminal 
area. 

[0013] IC for a liquid crystal drive is 
boiled occasionally, is carried out, and 
causes a malfunction by outdoor daylight 
According to invention of a claim 3, since 
a metal shading film is simultaneously 
formed also in the electronic-parts 
component side of a terminal area in case 
a metal shading film is formed in the 
shape of a grid on the screen of a 
transparent glass substrate, it becomes 
possible like the above to prevent the 
malfunction of IC for a liquid crystal 
drive by outdoor daylight, without adding 
especially a process. 
[0014] On the other hand, while the 
metal shading film, the electric insulation 
film, and the transparent electrode are 
formed one by one with the 
predetermined pattern on one screen of a 
transparent glass substrate, invention of 
a claim 4 In the liquid crystal display 
element which is equipped with the 
terminal area formed successively by the 
transparent glass substrate, and stands 
in a row on this terminal area at the 
above-mentioned transparent electrode 
and in which it pulls out and the terminal 
is formed It is characterized by forming 
the metal membrane for auxiliary 
electrodes which becomes the lower part 
of the above-mentioned drawer terminal 
from the same material as the 
above-mentioned metal shading film with 
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the almost same pattern as this drawer 
terminal. 

[0015] Moreover, in invention of a claim 5, 
while the metal shading film, the electric 
insulation film, and the transparent 
electrode are formed one by one with the 
predetermined pattern on one screen of a 
transparent glass substrate It has the 
terminal area formed successively by the 
transparent glass substrate, and is 
characterized by forming the metal 
shading film for shading the electronic 
parts from outdoor daylight to the 
electronic-parts component side of the 
above-mentioned terminal area in the 
liquid crystal display element which 
stands in a row on this terminal area at 
the above -mentioned transparent 
electrode and in which it pulls out and 
the terminal is formed. 
[0016] 

[Embodiments of the Invention] 
Hereafter, when you understand the 
technical thought of this invention better, 
referring to drawing 1 or drawing 3 , it is 
based on the gestalt of the operation and 
this invention is explained. A part of 
display of a liquid crystal display element 
and the composition of the terminal area 
formed successively by it are shown in 
drawing 1 , the flat surface of drawing 1 
is typically expressed to drawing 2 , and 
the interrelation of the drawer terminal 
and the metal membrane for auxiliary 
electrodes which are formed in a terminal 
area is further illustrated by drawing 3 . 



In addition, the same reference mark as 
it is used for the portion consider that is 
the same as that of the component of 
drawing 4 previously explained in 
drawing 1 , or the same. 
[0017] This liquid crystal display element 
20 is equipped with the 
transparent-electrode substrates 20a and 
20b made into a couple as shown in 
drawing 1 . each of each 
transparent- electrode substrates 20a and 
20b has the transparent glass substrates 
21a and 21b, and one transparent 
glass- substrate 21a is formed in this case 
more greatly than transparent 
glass- substrate 21b of another side - 
having - the - it overflows and let the 
portion be a terminal area 22 
[0018] Although the metal shading film 
12 is formed, respectively on one screen of 
the side which counters mutually [ each 
transparent-electrode substrates 20a and 
20b ] as drawing 4 (b) explained ^ 
previously, by this invention, the metal 
membrane 23-for_au-xiliflry eWtroriftfi is 
for med with the same desirable material 
as the metaLshadin g film 12 also on_th e 
terminal_are,a_ 22 of one transpar ent 
glass- substrate_2 la-in.tha£.aa£&.. 
Although the electronic parts 25 mounted 
in a terminal area 22, for example, the 
circuit pattern connected with IC24 for a 
liquid crystal drive, are illustrated by 
drawing 2 , the metal membrane 23 for 
auxiliary-el ectrodes is formed in 
accordance with this circuit pattern 25. 
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[0019] As the formation method of the 
above-mentioned metal shading film 12 
and metal membrane 23 ** for auxiliary 
electrodes, t he formin g :me mkEanes 
method s currently generall yjaegfajsmed, 
su ch a gLP lating, a v acuum^dgposition 
method, a spatter, and the ion plating 
method, are applied. 

[0020] Moreover, although various things 
are usable as a metaled kind, it is 
important to choose the metal suitable for 
carrying out patterning. For example/the\ 
metal chosen from the group which 
consists of aluminum, iron, cobalt, nickel, 
copper, zinc, palladium, silver, an indium, 
tin, platinum, gold, and a bismuth is used. 
[0021] The FOTORISO method ^ 
patterning of the metal shading film 12 
and the metal membrane 23 for auxiliary 
electrodes is usually carried out is 
suitable. That is, after forming the metal 
chosen from the above, the metal shading 
film 12 and the metal membrane 23 for 
auxiliary electrodes of a predetermined 
pattern are obtained by applying a resist 
on it, minding and developing [ expose 
and ] a mask with a predetermined 
pattern, **********i n g an( j removing a 
metaled unnecessary portion. 
[0022] Next, the electric insulation film 
13 is formed on the metal shading film 12. 
Although various material can be used 
for this electric insulation film 13, it 
divides roughly and is divided into 
inorganic material and an organic 
material. As inorganic material, CHITSU 



ghosts, such as oxides, such as a silica 
and a titania, and CHITSUized silicon, 
are illustrated. And as a concrete 
example of the formation method, there 
are a spatter of a silica, a sol gel process 
of a silica system, etc. As an organic 
material, the material of a heat-curing 
resin system is common. 
[0023] Although a transparent electrode 
14 is formed on the electric insulation 
film 13 after an appropriate time, in that 
case, also on the terminal area 22, it pulls 
out with the same material as a 
transparent electrode 14, and a terminal 
26 is formed at one transparent 
glass- substrate 20a side. That is, the 
laminating of the drawer terminal 26 is 
carried out on the metal membrane 23 for 
auxiliary electrodes currently previously 
formed in accordance with the circuit 
pattern 25 of drawing 2 (refer to drawing 
3). 

[0024] A vacuum deposition method and a 
spatter are used as a method of forming 
this transparent electrode 14 and the 
drawer terminal 26. The tin oxide and 
indium tin oxide GTO) are used for the 
material. As a method of forming the ITO 
film of low resistance suitable for STN 
(Super Twisted Nematic), a spatter is 
desirable. 

[0025] Moreover, although patterning of a 
transparent electrode 14 and the drawer 
terminal 26 may perform the so-called 
photograph RISOPA turning using the 
mask describing the predetermined 
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pattern so that it may usually be carried 
out, according to the tooth-back exposure 
which used the shading nature of the 
metal shading film 12 about the 
transparent electrode 14, it can make this 
patterning process simpler. 
[0026] That is, after forming an ITO film, 
a negative resist is applied on it, and it is 
exposed and developed from the 
tooth-back side (a transparent-electrode 
forming face is an opposite side) of the 
transparent glass substrates 21a and 21b, 
using the metal shading film 12 as a 
mask. The unexposed portion to which 
the mask of the negative resist was 
carried out by this is removed, and an 
ITO film is exposed to the ground side. 
And while etching removes this exposed 
ITO film of a portion, the transparent 
electrode 14 of a predetermined pattern is 
obtained by exfoliating the left-behind 
negative resist. Thus, according to the 
tooth-back exposure which uses the metal 
shading film 12 as a mask, a mask and its 
alignment become unnecessary. 
[0027] Thus, although each 
transparent-electrode substrates 20a and 
20b are obtained, an electric insulation 
film and an orientation control film are 
formed on the transparent electrode 14 if 
needed. An orientation control film may 
be a slanting vacuum evaporationo film 
like 1 silicon oxide besides a polyimide 
and a resin like a poly amide. As for a film 
like a polyimide, rubbing processing is 
usually performed. A perpendicular 



orientation agent may be used depending 
on a display mode. 

[0028] Finally two transparent-electrode 
substrates 20a and 20b are joined with a 
predetermined interval through a sealant 
27 while they make those 
transparent-electrode forming faces 
counter and are arranged, and vacuum 
pouring of the liquid crystal is carried out 
to the interior. And a polarizing plate is 
usually arranged at least at one side by 
the side of the superficies of these 
transparent-electrode substrates 20a and 
20b. In addition, the transparent glass 
substrate itself may be constituted from a 
polarizing plate, or a polarization layer 
may be formed between a transparent 
electrode and a transparent glass 
substrate. 

[0029] According to this invention as 
mentioned above, the drawer terminal 26 
which has the metal membrane 23 for 
auxiliary electrodes and which was 
formed into low resistance is formed on 
the terminal area 22 of one 
transparent-electrode substrate 20a, 
without adding an especially new process. 
Although lOOohms or less of resistance of 
the drawer terminal 26 it is incidentally 
supposed that display nonuniformity 
does not arise are preferably set to 10 
ohms, this numeric value can be attained 
by according to this invention, pulling out 
on the metal membrane 23 for auxiliary 
electrodes, and forming a terminal 26. 
[0030] Although IC24 for a liquid crystal 
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drive is mounted in this terminal area 22 
like drawing 1 , IC24 for a liquid crystal 
drive has a possibility of starting a 
malfunction, when outdoor daylight is 
received. In order to prevent this, this 
invention includes the following 
operation gestalt. 

[0031] That is, although it follows on 
forming the metal shading film 12 on 
transparent glass-substrate 21a and the 
metal membrane 23 for auxiliary 
electrodes is formed on a terminal area 
22 in the above-mentioned example, in 
this example, the metal membrane as an 
object for outdoor daylight interception is 
formed in the field (portion surrounded 
by the dotted-line frame of drawing 2 ) 
where IC24 for a liquid crystal drive is 
mounted further. But this metal 
membrane is formed in the state where it 
insulated with the metal membrane 23 
for auxiliary electrodes. 
[0032] As mentioned above, although the 
gestalt of operation of this invention was 
explained, this invention is applicable to 
penetrated type and reflection type all. 
Although the light source will be 
arranged at the rear-face side when using 
it with a penetrated type, you may put a 
transparent material and a light filter 
side by side to the light source. On the 
other hand, when using it with a 
penetrated type, parts for the background 
other than a pixel can also be covered by 
the shading film by printing etc. 
Moreover, while using a shading film, a 



reverse drive can also be carried out so 
that selection voltage may be impressed 
to a portion not to display. If it 
summarizes and says, this invention will 
be the range which does not spoil the 
effect, and will not resist application of 
the various technology currently used 
with the usual STN liquid crystal display 
element. 
[0033] 
[Example] 

«example 1» The spin coat of the 
Japanese KANIZEN salt 
manufacture -ized first tin "pink SHUMA" 
(tradename) was carried out to the 
transparent glass substrate, and it was 
made to dry it as 1st 
transparent-electrode substrate. Next, 
after applying a company palladium 
catalyst, the nickel layer was formed in 
the thickness of 0.15 micrometers with 
company nickel-plating liquid. Then, the 
negative resist was applied on the nickel 
layer, the shading film in the screen and 
the pattern of a terminal area were 
exposed, and the nickel layer was 
with 

hydrochloric - acid - p ho sphor ic - acid mixed 
liquor. And perhydro polysilazane 
(TONEN make) was applied and the 
electric insulation film was formed only 
in the interior of the screen on it. 
[0034] Next, as a transparent-electrode 
film, the ITO film was formed in the 
thickness of 1500Aby the spatter, it 
pulled out on the transparent electrode 
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for a display, and the nickel layer of a 
terminal area by the FOTORISO method, 
and the terminal was formed 
simultaneously. According to the 
conventional method, the 
transparent-electrode substrate was 
formed after that. In addition, also about 
the 2nd transparent-electrode substrate, 
the sense of the ITO film as a 
transparent-electrode film and a metal 
shading film formed the 2nd 
transparent-electrode substrate as the 
same, except that it was made to 
intersect perpendicularly with the 
transparent-electrode substrate of the 
above 1st. 

[0035] And these the 1st and 2nd 
transparent-electrode substrates were 
made to counter, those circumferences 
were pasted up by the sealing compound, 
the liquid crystal panel was obtained, the 
dielectric anisotropy poured the positive 
nematic liquid crystal into the interior, 
the chiral compound was added and 
adjusted so that it might become the 
liquid crystal of the left spiral of a twist 
240 degrees, and the liquid crystal inlet 
was closed. 

[0036] The contrast ratio of the liquid 
crystal display element by this example 1 
was 25*1. Moreover, although it was 
based also on the length when [ which 
was formed in the terminal area ] it 
pulled out and the resistance of a 
terminal was measured, it was the range 
which are 2 6ohm in general. And it is 



[ no cross talk ] also as display quality 
and was good, when IC for a liquid crystal 
drive was mounted on this drawer 
terminal and this liquid crystal display 
element was actually driven. 
[0037] «example 2» When forming the 
metal membrane as a ground layer of a 
drawer terminal in the terminal area of 
the 1st transparent-electrode substrate, 
the metal membrane for shading IC for 
the said liquid crystal drive from outdoor 
daylight was formed on IC component 
side for a liquid crystal drive. Except it, 
the liquid crystal display element was 
created as the same as the 
above-mentioned example 1. According to 
this 2nd example, the malfunction by the 
outdoor daylight of IC for a liquid crystal 
drive was avoidable. 
[0038] 

[Effect of the Invention] According to this 
invention, the following effects are done 
so as explained above. Namely, while 
forming a metal shading film, an electric 
insulation film, and a transparent 
electrode one by one with a 
predetermined pattern on one screen of a 
transparent glass substrate In the 
manufacture method of the liquid crystal 
display element which standsln a row on 
the terminal area currently formed 
successively by the transparent glass 
substrate at the above-mentioned 
transparent electrode and which pulls out 
and comes to form a terminal When a 
metal shading film is formed with a 
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predetermined pattern on one screen of 
the above-mentioned transparent glass 
substrate, The metal membrane for 
auxiliary electrodes is beforehand formed 
with the almost same pattern as the 
above-mentioned drawer terminal on the 
above-mentioned terminal area. 
According to invention of the claim 2 
which formed the above-mentioned metal 
membrane for auxiliary electrodes by the 
same material as the above-mentioned 
metal shading film on this metal 
membrane for auxiliary electrodes on 
invention of the claim 1 which stands in a 
row in the above-mentioned transparent 
electrode, and which pulls out and formed 
the terminal, and that occasion Without 
adding a new process especially, a drawer 
terminal can be formed into low 
resistance and the good liquid crystal 
display element of display grace is 
obtained. 

[0039] Moreover, when a metal shading 
film is formed with a predetermined 
pattern on one screen of the 
above-mentioned transparent glass 
substrate, According to invention of the 
claim 3 which formed simultaneously the 
metal shading film for shading the 
electronic parts from outdoor daylight 
also in the electronic -parts component 
side of the above-mentioned terminal 
area the effect of the invention by the 
above-mentioned claim 1 - in addition, it 
becomes possible to also prevent 
malfunction of IC for a liquid crystal 



drive by outdoor daylight, without adding 
especially a process 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The cross section having 
expanded and shown a part of liquid 
crystal display element obtained by this 
invention. 

[Drawing 2l The typical plan 
corresponding to drawing 1 . 
[Drawing 31 The perspective diagram for 
explaining the interrelation of the drawer 
terminal and the metal membrane for 
auxiliary electrodes which are formed in 
the terminal area of drawing 1 . 
[Drawing 4] The cross section and its 
typical plan for explaining the 
conventional transparent-electrode 
substrate used for the liquid crystal 
display element of a matrix type display. 
[Description of Notations] 

12 Metal Shading Film 

13 Electric Insulation Film 

14 Transparent Electrode 

20 Liquid Crystal Display Element 

20a, 20b Transparent-electrode substrate 

21a, 21b Transparent glass substrate 

22 Terminal Area 

23 Metal Membrane for Auxiliary 
Electrodes 

24 I C for Liquid Crystal Drive 

25 Circuit Pattern 

26 Drawer Terminal 
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